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@ A system for distributing electrical power to side 
edges (108,112) of a daughter card (102) upon inser- 
tion into a card cage (10) includes a pair of source 
and return bus bars nnounted on at least one of the 
side edges and electrically connected by arrays of 
terminals (172) to power circuits of the card, in- 
sulated by a cover having a rail (126) for following 
the guide channels (18,20) of the card cage (10) at 
each card location. Rearward ends of the bus bars 
have blades (122,124) which are received into recep- 
tacle contacts mounted in the card cage (1) above 
and below the backplane (14), which are mounted at 
each card location and electrically connected to 
source and return busses of the card cage. The 
receptacle contacts are float mounted to be easily 
incrementally moved upon blade receipt during card 
module (100) insertion, and also easily incrementally 
moved after blade mating when power connections 
are established, to then permit precision adjustment 
of rear card edge (104) in two dimensions so that 
card edge connectors (106) thereon become aligned 
with corresponding backplane connectors (16) for 
subsequent high density signal terminal mating. 
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The present invention relates to the field of 
electrical connection systems and more particularly 
to the distribution of electrical power in card cage 
assemblies. 

Card cages are known which comprise a 
framework within which a plurality of circuit panels 
or daughter cards are insertable, and within which 
is disposed a backplane transverse to the back 
edges of the daughter cards. The upper and lower 
daughter card edges conventionally are disposed 
within upper and lower channels defined by the 
card cage framework and extending to selected 
positions along the backplane to define the card 
position within the card cage and to guide the card 
during insertion into and removal from the card 
cage. Electrical circuitry of the cards is connected 
to electrical circuitry of the backplane by any of 
several types of known connectors and terminals, 
and is thereby interconnected by the backplane to 
circuitry of other cards of the array and to other 
electrical components on the opposite side of the 
backplane. 

Typically each daughter card in present com- 
mercial card cages receives all necessary power 
for its components from the backplane through a 
plurality of terminals. One typical method involves 
providing a multilayer backplane having power-car- 
rying circuit paths embedded within it, involving 
significant fabrication expense, to which terminals 
are engaged to transmit the power at current lev- 
els, ordinarily of about one ampere per terminal, 
through connectors to the daughter card. Connec- 
tors which must house the quite numerous power- 
carrying terminals also must house signal terminals 
for the primary purpose of providing signal trans- 
mission to and from the daughter cards; signal 
terminals are thus limited in number and in their 
position, which in turn limits the capabilities of the 
daughter cards. Also, the current levels presently 
available limit the number and types of compo- 
nents usable with the daughter cards. 

One approach to distribute power to daughter 
cards in an improved manner is disclosed in U. S. 
Patent No. 4,846,699 in which the power is pro- 
vided to upper and/or lower edges of each daugh- 
ter card rather than along the back edge. The 
upper and/or lower guide channels are defined by 
elongate electrical connectors containing a plurality 
of electrical terminals which are movable into and 
out of engagement with corresponding contact lo- 
cations along the card by an actuation system 
within each connector. The plurality of terminals 
thus distributes electrical power to discrete loca- 
tions and discrete power circuits on the card. Thus 
during card ins rtion and removal the contact sec- 
tions of the terminals are retracted from the guide 
channel and would not engage any portions of the 
card nor interfere with insertion and removal of a 



card; only when the cards have been fully inserted 
and locked into position are the terminals moved 
into electrical engagement with the contact means 
along th card edge. Examples of such zero inser- 

5 tion force connectors are particularly disclosed in 
U. S. Patent No. 4.789,352 and No. 4,834,665. With 
such connectors, conductors such as flat cables 
are needed to be routed through the card cage 
framework above and below the daughter cards 

10 and electrically connected to the terminals of the 
connectors and to a power supply for the card 
cage. 

It is desired to provide a power distribution 
system for daughter cards of a card cage which 
75 utilizes a portion other than the back edge of each 
card for transmitting power to the card, without 
interfering with insertion or removal of the card. 

It is desired to provide such a system which 
minimizes the amount of daughter card real estate 
20 utilized for receipt and return of power while retain- 
ing the benefits attained by a substantial plurality of 
power connecting sites. 

It is additionally desired to provide a power 
distribution system which electrically connects with 
25 the card upon insertion and disconnects upon card 
withdrawal. 

It is also desired to provide such a system 
which does not require a plurality of cables routed 
throughout the card cage. 
30 It is further desired to provide such a system 
which would provide power to each card at sub- 
stantially increased levels without significant volt- 
age drop. 

It is further desired that such a power distribu- 
35 tion system not obstruct forced air flow between 
adjacent daughter cards in the card cage, needed 
for cooling. 

The power distribution system of the present 
invention includes a pair of bus bars mounted to at 

40 least one of the upper and lower edges of a daugh- 
ter card, with an insulator thereover. Each bus bar 
includes flange portions coextending inwardly along 
the corresponding card edge and includes a plural- 
ity of contact terminals secured to the bus bar and 

45 extending into plated through-holes into the card 
for electrical connection to power circuitry of the 
card. At the rearward ends of the bus bars are 
blade-shaped contact sections extending further 
rearwardly beyond the card's rear edge. Mounted 

50 to the framework at the rear of the card cage are 
upper and/or lower assemblies of pairs of recepta- 
cle contacts at each daughter card location and 
electrically connected to a power bussing system 
of the card cage having source and return paths, 

55 the receptacle contacts of each pair being asso- 
ciated with each bus bar of a daughter card to be 
inserted and matable with the blade-shaped contact 
section of the respective bus bar and comprising a 
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separable interface. One of each pair of bus bars 
may be a source path and the other a return path, 
and preferably the blade-shaped contact section of 
the return path bus bar is longer to engage its 
respective receptacle contact first during card in- 
sertion and disengage last upon card withdrawal. 

According to one aspect of the invention, the 
bus bars include elongate body sections having 
several flanges extending therefronn; the bus bars 
are of low resistance conductive nnetal and have a 
substantial mass because of their substantial 
current-carrying cross-section. The bus bars can 
be assembled together with insulation between 
their body sections, such that their flanges are 
laterally offset from the body sections and alternate 
with and are slightly spaced from each other along 
the bus bar length. Mounting of the bus bars to the 
card edge can be assuredly attained through the 
use of a plurality of compliant pin terminals which 
are firmly secured within holes through the bus bar 
flanges along the length of each bus bar and also 
firmly secured within corresponding through-holes 
along the card edge, and preferably are of the type 
having a pair of compliant sections as disclosed In 
U. S. Patent No. 4,186,982. The compliant pin 
terminals also establish the substantial plurality of 
electrical connections to the card power-carrying 
circuitry along the card edge, for transmitting pow- 
er to a substantial plurality of card sites considered 
necessary for effective power distribution. The bus 
bars may have several flange sections alternating 
with the flange sections of the other bus bar and 
having their card-proximate surfaces in a common 
plane to face a common surface of the card, and 
the compliant pin terminals may coextend in two 
rows into the card from a common side, facilitating 
assembly. The compliant pin terminals being dis- 
posed in two spaced rows significantly resists dam- 
age to the card from torque resulting from lateral 
stress on the bus bars. 

In another aspect of the invention, the recepta- 
cle contacts are of the type disclosed in U. S. 
Patent No. 4,845,589 and include a receptacle con- 
tact section including a lead-in defining a capture 
range for matingly receiving thereinto a blade- 
shaped bus bar contact section, which has been 
substantially aligned therewith by guides of the 
card cage followed by rails of the daughter cards 
during card insertion. Each has a plurality of op- 
posed spring arms of substantial spring strength 
establishing a contact normal force of about four 
pounds per spring arm, required to establish as- 
sured low resistance electrical connections for the 
transmission of power, for instance at 75 amp res. 

Sine the card edge connectors along the back 
edge of the card contain a substantial plurality of 
signal terminals small in size and closely spaced, it 
is crucial that the connectors which house them are 



precisely aligned with the mating connectors moun- 
ted to the backplane at least just before the signal 
terminals matingly engage. Alignment posts of the 
backplane conn ctors can enter post-receiving 

5 holes of the card edge connectors in order to 
incrementally adjust the position of the card edge 
connectors, provided that the power distribution 
system does not interfere with the incremental ad- 
justment movement of the card's rear edge to 

10 conform the position of the card edge connectors 
to the backplane connector alignment posts. The 
effect of the substantial mechanical gripping of the 
blade-shaped sections by the receptacle contacts 
on the card edge adjustment, is minimized by 

75 mounting the receptacle contacts in a manner per- 
mitting floating thereof with little mechanical resis- 
tance of the type which would otherwise occur 
were the receptacle contacts to be rigidly mounted 
and the stiff spring arms to be even further de- 

20 fleeted. 

The receptacle contacts used with the present 
invention are loosely mounted along a shaft se- 
cured within a castellated clevis block permitting 
rotation therearound in a vertical plane parallel to a 

25 daughter card. Each receptacle contact is mounted 
in a loose fit between clevis block which combined 
with a loose fit with respect to the shaft permit float 
in two orthogonal dimensions to a limited extent 
sufficient to accommodate all adjustment move- 

30 ment of the card edge. Each receptacle contact 
may be assuredly connected to the power bussing 
system of the card cage by a corresponding rear- 
ward receptacle contact section gripping a respec- 
tive blade-shaped section of the source or return 

35 card cage bussing means with substantial contact 
normal force, which provides the location about 
which the receptacle contact pivots when moved 
incrementally by the blade-shaped contact section 
of the source or return bus bar upon initial engage- 

40 ment during card insertion, and then incrementally 
by the card edge alignment system. Thus the 
assembly of receptacle contacts to the clevis block 
provides a floating separable interface, with the 
respective receptacle contacts permitted to move 

45 in two orthogonal directions (which define a plane 
parallel to the backplane) independently of each 
other while still gripping in the third or axial dimen- 
sion the opposed blade-shaped contact sections of 
the card cage bussing system and the bus bars of 

50 the daughter cards. Thus the incremental adjust- 
ment movement essentially does not encounter 
resistance from needing to deflect the stiff spring 
arms of the receptacle contacts nor friction resis- 
tance from needing to move the blades along the 

55 arrays of opposed spring arms gripping them. 

It is an objective of the present invention to 
provide a system for distributing electrical power to 
a substantial plurality of sites along the upper 
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and/or lower edge of a daughter card, electrically 
connectable with bussing means of the card cage 
upon card insertion. 

It is also an objective for the power connec- 
tions of the system be matable and separable 
automatically during card insertion and withdrawal. 

It is also an objective that such a power dis- 
tribution system engage prior to signal connections 
being established between the daughter card and 
the backplane, and further that the return power 
circuit be established prior to the source power 
circuit. 

It is additionally an objective that the two elec- 
trical connections already established during the 
intermediate stage of card insertion, each sufficient 
for transmitting 75 amperes, not interfere with the 
incremental adjustment in card edge position nec- 
essary at the final stage of daughter card insertion 
to precisely align the multitude of signal terminals 
in the high density card edge connectors with 
corresponding terminals of the back plane connec- 
tors. 

It is a further objective that the bus bars of 
substantial mass be secured and electrically con- 
nected to a respective card edge in an assured 
manner and in a manner which minimizes the ef- 
fects of torque on the card edge without necessitat- 
ing mounting hardware nor heat, flux, solder nor 
adhesives in order to simplify card fabrication and 
assembly of the bus bars to the card edge. 

It is an additional further objective that the bus 
bar assemblies for daughter cards be essentially 
independent of variations in card thickness in a 
large range of possible thicknesses, such as be- 
tween 0.085 and 0.25 inches. 

It is also a general objective that the power 
distribution system of the present invention mini- 
mize the voltage drop through all the electrical 
connections between the cage bussing system and 
the daughter card power circuits. 

It is additionally an objective that the power 
distribution system and especially the bus bar as- 
semblies not obstruct forced air flow between the 
daughter cards for cooling purposes. 

An example of an embodiment of the present 
invention will now be described by way of example 
with reference to the accompanying drawings, in 
which. 

FIGURE 1 is an isometric view of a card cage 
having a backplane and locations for a plurality 
of daughter cards, and a daughter card for inser- 
tion thereinto, having the power bussing system 
of the present invention; 

FIGURE 2 is an isometric view of a card in 
position in its guide channels of the card cage of 
Figure 1 showing the power distribution system; 
FIGURE 3 is an enlarged portion of two card 
modules in the card cage of Figures 1 and 2 



showing the separable interface of the power 
distribution system, with blade contact sections 
of the buses of a card module associated with 
float-mounted rec ptacle contact members of 
5 the card cage bussing system, and showing a 
card edge connector along the rear edge of a 
card module and an associated backplane con- 
nector: 

FIGURES 4. 5, and 6 are diagrammatic illustra- 
10 tions of an upper edge of a card module having 
a bus bar assembly mounted therealong, in sev- 
eral phases of insertion into a card cage and 
showing mating of the bus bar contact sections 
occurring prior to mating of the card and back- 
75 plane connectors, with an alignment system 
shown; 

FIGURES 7. 8 and 9 show a bus bar assembly 
for a card edge, prior to assembly and fully 
assembled to be mounted onto a card edge, 

20 with Figure 9 being an enlarged view of a por- 
tion of a bus assembly showing an insulator 
retained over the bus bar pair; 
FIGURE 10 is an enlarged view of a flange of a 
bus bar with strips of compliant pin terminals to 

25 be mounted thereinto; 

FIGURE 11 is a representative section view of a 
portion of a card module edge having a bus bar 
assembly mounted therealong. showing several 
compliant pin terminals mechanically securing 

30 and electrically connecting the bus bar to the 
card; 

FIGURE 12 is an isometric view of a clevis block 
and representative receptacle contact therefore 
prior to assembly together, and showing the 
35 mounting shaft and a bushing; 

FIGURE 13 shows the receptacle contact block 
fully assembled and also showing the asso- 
ciated power bussing system of the card cage 
to which it will be connected upon mounting in 
40 the card cage; 

FIGURES 14 to 17 are diagrammatic illustrations 
in plan view of a bus bar assembly of a card 
module during a mating sequence, showing the 
floating nature of the receptacle contacts of the 
45 block of Figure 13 in response to the first blade 
and the second blade in Figures 14 and 15, the 
engagement of the alignment system of the card 
edge and backplane connectors in Figure 16, 
and the card fully inserted and fuHy connected 
50. in Figure 17. 

A card cage 10 as in Figures 1 and 2 includes 
• a framework 12, a backplane 14 on which are 
mounted a plurality of vertically disposed high den- 
sity backplane conn ctors 16 corresponding to 
55 daughter card locations, and a plurality of pairs of 
upper and lower guide channels 18,20 defined in 
guide members 22.24 extending forwardly from 
backplane connectors 16 at the card locations to 
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leading ends 26,28 at front face 30 of the cage 10. 
A representative daughter card nnoduie 100 in- 
cludes a daughter card 102 having an Inner or rear 
edge 104 on which is mounted a single high den- 
sity card edge connector 106 (or series of connec- 
tors). Along upper edge 108 of card module 100 of 
Figure 1 is mounted a bus bar assembly 110, and 
along lower edge 112 is mounted a similar bus bar 
assembly 114. Each bus bar assembly includes a 
pair of first and second bus bars 116,118 (see 
Figures 5 and 6) covered by an insulator 120. At 
rearward ends of bus bar assemblies 110,114 are 
first and second blade-shaped contact sections 
122,124 of the first and second bus bars 116,118 
which extend outwardly from insulator 120 and 
rearwardly of rear card edge 104 and card edge 
connector 106. 

Insulator 120 of each bus bar assembly 
110,114 includes a rail 126 to follow guide chan- 
nels 18,20 during card Insertion. To assure that the 
card module is appropriately oriented, polarization 
may be provided by the depth of upper guide 
channel 18 being greater toward one side at 19 
and the depth of lower guide channel 20 being 
greater toward the same side at 21; correspond- 
ingly the upper rail 126 would then include an 
offset narrow flange portion 128 toward that side 
after appropriate mounting and the offset narrow 
flange portion 128 of the lower rail would be posi- 
tioned toward that same side after appropriate 
mounting so that the narrow rait flange portions 128 
would prevent a daughter card module 100 being 
inserted in the improper Inverted orientation 
wherein the rail flange portions would occur on the 
opposite side of the guide channels from the side 
of deeper channel portions 19,21. Other configura- 
tions of complementary rail/channel engagement 
geometries are possible, where the cross-section 
geometries of the upper and lower rail/channel sys- 
tems are asymmetric between left and right sides 
to assure proper orientation of the daughter card 
during insertion; it is preferred that the geometries 
required of the upper and lower insulators (and 
likewise the upper and lower guide members) be 
mirror inage opposites in cross-section so as to 
permit manufacture thereof by a common extru- 
sion, and then be mountable in opposed orienta- 
tions. 

Card module 100 Includes mounted pivotably 
along front edge 130 an insertion/ejection member 
132 at the forward end of upper edge 108 and 
another such insertion/ejection member 134 at the 
forward end of lower edge 112, each of which 
includes a catch-receiving slot 136 cooperable with 
respective catches 32.34 of the card cage frame- 
work 12 to assist final stages of card module inser- 
tion. Insertion/ejection members 132,134 are moun- 
ted to daughter card 102 by pivot pins 144 extend- 



ing through apertures of the card and through both 
tines of apertured clevises 146. Insertion/ejection 
members 132,134 are provided with elongate han- 
dles 138 movabi flush to the daughter card for- 

5 ward edge 130; members 132.134 assist comple- 
tion of card module insertion by providing mechani- 
cal advantage to overcome the resistance to bus 
bar and connector mating, and to retain the card 
module in position and also to initiate first stages of 

70 card module disengagement during withdrawal and 
removal. Catches 32,34 may be rods mounted 
transversely through leading ends of guide mem- 
bers 22,24. Also shown within the card cage 10 are 
upper and lower power bus assemblies 36,38, and 

75 forwardiy thereof are receptacle contact blocks 
40.42. 

Figure 2 illustrates card module 100 in a fully 
inserted position within card cage 10, showing both 
bus bar assemblies 110,114 in mated engagement 

20 with respective pairs of receptacle contacts 44,46 
of upper and lower receptacle contact blocks 
40,42. Blade contact sections 116,118 have been 
received into receptacle contact sections 48,50 
(Figure 3) of receptacle contacts 44,46 each having 

25 a plurality of spring arms 52 opposed in pairs, the 
spring arms 52 having substantial spring strength. 
The backplane 14 of the card cage has been 
removed to show all of the essential portions of the 
separable interface of the power distribution sys- 

30 tem of the present invention from the bus bar 
assembly to the card cage bussing system. 

In Figure 3 is shown an enlargement of the 
lower separable power interface defined by the bus 
bar blade contact sections of lower bus bar assem- 

35 biy 114 and the receptacle contact sections 48,50 
of contacts 44,46 mounted in lower block 42, with 
only blade contact section 122 of the return bus 
shown. The separable interface is mounted to 
framework 12 and disposed below the lower edge 

40 of backplane 14, and receptacle contact sections 
48,50 extend forwardiy of backplane 14 for early 
engagement with blade contact sections 122,124. 
Also shown is the rearward receptacle contact sec- 
tion 54 of a receptacle contact 44 mated with a 

45 blade-shaped contact section 56 of return bus 
member 58 of lower power bus assembly 38. 

On backplane 14 is seen a lower portion of 
high density backplane connector 16 within which 
are secured a multitude of electrical signal contacts 

50 (not shown) which will mate with corresponding 
signal contacts (not shown) in card edge connector 
106 mounted along rear edge 104 of daughter card 
102. In order to assure that the plurality of mating 
signal contacts of the mating connectors will mate 

55 properly, an alignment system is provided compris- 
ing of for example several alignment posts 80 
spaced along and solidly mounted to each back- 
plane connector 16 and/or to backplane 14 and 
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precisely located with respect to the signal con- 
tacts of the connector. The alignment posts 80 
cooperate with post-receiving apertures (Figur s 14 
to 1 7) of card edge connector 1 06 which apertures 
are similarly precisely located with respect to the 
card edge connector terminals. The engagement of 
the leading ends of alignment posts 80 with bear- 
ing surfaces of the aperture entrances (Figures 16 
and 17) urges the card edge connector (and the 
card module to which it is affixed) to adjust its 
position to be precisely aligned with the backplane 
connector, which could involve incremental move- 
ment vertically or horizontally or both as the card 
module 100 continues to be urged forwardly into 
card cage 10 along upper and lower guide chan- 
nels 18,20. 

Referring now to Figures 4 to 6, the mating 
sequence of card module 100 into card cage 10 is 
depicted in diagrammatic form and shows the up- 
per bus bar assembly 110 mating with the upper 
separable interface comprised of upper receptacle 
contact assembly 42 and upper bus assembly 36 
of the card cage. Receptacle contact member 44 is 
shown including an Insulative bushing 60 extending 
through body section 62 and mounted on shaft 64 
of clevis block 66 in upper contact assembly 42. 
Upper bus assembly 36 includes return bus mem- 
ber 58 and source bus member 68, with an appro- 
priate insulation layer 70 therebetween; rearward 
receptacle contact section 54 of contact member 
44 is mated onto blade-shaped contact section 56 
depending from contact member 72 affixed to re- 
turn bus member 58 and extending forwardly there- 
from. Blade-shaped contact sections 74 similarly 
depend from contact members 76 affixed to source 
bus member 68 (Figure 13) in each of upper and 
lower bus assemblies 36,38. arranged so that sec- 
tions 74 extend upwardly to alternate with sections 
56 extending downwardly to define a common row 
of blade-shaped contact sections for the array of 
rearward receptacle contact sections of contact as- 
semblies 40,42. 

In Figure 4 card module 1 00 has been inserted 
most of the way into card cage 10 with rail 126 
guided within guide channel 18 of guide member 
22, and insertion/retention member 132 is oriented 
about pivot pin 144 into position A for catch 32 to 
abut arcuate engagement surface 140 forwardly of 
slot 136. Also seen is an insulative end cover 
member 148 similarly mounted by pivot pin 144 
insulating the ends of the bus bars. Blade-shaped 
contact section 122 of the return bus bar extends 
rearwardly toward forward receptacle contact sec- 
tion 48 of contact member 44 to be received be- 
tween opposed pairs of spring arms 52. Shorter 
blade-shaped contact section 124 of source bus 
bar is shown in phantom behind blade-shaped con- 
tact section 122. Card edge connector 106 on rear 



edge 104 of card 102 faces and is spaced from 
corresponding backplane connector 16 mounted on 
backplane 14, and one of the several alignment 
posts 80 for backplan connector 16 is shown 

5 extending forwardly theretowards. 

In Figure 5 insertion/ejection member 132 has 
been lowered to position B so that tine 142 op- 
posed from arcuate engagement surface 140 is 
raised along the inside surface of catch 32 and 

10 bearing thereagainst, thus urging card module 100 
further inwardly. The leading blade edge of blade- 
shaped contact section 1 22 has entered the lead-in 
defined by the diverging spring arm free ends of 
spring arms 52 of forward receptacle contact sec- 

75 tion 48 and has deflected the spring arms of the 
opposing pairs apart and entered therebetween 
meeting and overcoming substantial resistance to 
mating. Second, shorter blade-shaped contact sec- 
tion 124 will shortly thereafter similarly mate with 

20 corresponding forward receptacle contact section 
50 again meeting and overcoming substantial resis- 
tance to mating, as insertion/ejection member 132 
is moved further toward front card edge 130. Align- 
ment post 80 approaches card edge connector 106 

25 to begin its precision alignment function. 

In Figure 6 full card module insertion has been 
attained, with insertion/ejection member 132 in final 
position C along front card edge 130. The blade- 
shaped contact sections of both bus bars have 

30 been fully mated with respective receptacle contact 
sections. Alignment post 80 of backplane connector 
16 has entered the corresponding aperture of card 
edge connector 106 and aligned the card edge 
connector with the backplane connector, and mat- 

35 ing thereof has occurred with all pairs of mating 
terminals having been precisely aligned and mated. 

Referring to Figures 7 to 10, the portions of 
bus bar assembly 110 for card module 100 are 
illustrated, and assembly thereof will now be de- 

40 scribed. Return bus bar 116 includes first blade- 
shaped contact section 122 extending therefrom, 
longer than second blade-shaped contact section 
124 extending from source bus bar 118. Both con- 
tact sections 122,124 are offset a distance apart to 

45 mate with similarly spaced apart forward receptacle 
contact sections 48,50 of receptacle contact as- 
sembly 42 and include blade-like double beveled 
leading edges to facilitate mating therewith. Bus 
bars 116,118 are affixed together with a layer of 

50 insulative material 158 therebetween. 

Bus bar 116 includes a plurality of flanges 150 
alternating with recesses 152 and offset from the 
bus bar side surface toward bus bar 1 18 a distance 
equal to half a flange thickness plus half th thick- 

55 ness of insulative layer 158; bus bar 118 similarly 
includes a plurality of flanges 154 alternating with 
recesses 156 and offset toward bus bar 116. The 
flanges of each bus bar are located opposed from 



11 



EP0 465 013 A1 



12 



respective ones of the recesses of the other bus 
bar, and all flanges and recesses are shaped and 
dimensioned so that when the bus bars are affixed 
together with a layer of insulation 158 there- 
between, the flanges of both define a common row 
specifically to define substantially a common plane 
of card-facing surfaces 160,162. Side edges of 
each flange are spaced from opposing side edges 
of adjacent flanges a precise amount for electrical 
isolation at spacings 164 which may be about 
0.045 inches wide sufficient for voltage levels of 
the 5 to 10 volt range commonly desired in card 
cage power applications. The embodiment shown 
includes four flanges each about 1 inch long; how- 
ever the number of flanges and their length can be 
modified as desired. 

In Figure 9 is shown one manner of retaining 
insulator 120 on a bus bar assembly: the flange- 
covering section 1 94 of the insulator is ultrasonical- 
ly deformed at at least one spacing 164 between 
flanges 150 and 154 so that a portion 196 of the 
insulator material Is now embedded therebetween 
preventing axial insulator movement. Another man- 
ner of insulator securement optionally could com- 
prise or include insulative member 148 (Fig. 4) 
mounted to the daughter card at the front edge 1 30 
at each Insertion/ejection member 132,134 by the 
same pivot pin 144 by which the insertion/ejection 
member 132,134 is mounted. The corners of the 
insulator could be rounded if desired to facilitate 
forced air flow therearound. 

In each flange 150,154 of both bus bars 
116,118 are preferably two rows of pin-receiving 
apertures 166 to receive thereinto respective first 
compliant sections 170 of first sections 172 of pin 
terminals 174. Pin terminals 174 are preferably 
stamped and formed on carrier strips 176 and 
retained thereon during assembly and thereafter. 
As seen in Figure 11, carrier strips 176 extend 
integrally from central terminal sections 178 be- 
tween first compliant sections 170 and second 
compliant sections 180 on second terminal sec- 
tions 182. First compliant sections 172 are gripped 
within appropriately dimensioned apertures 166, 
thereby requiring at least about five pounds axial 
pushout force on each terminal for extraction. 
When bus bars 116,118 have each been fully load- 
ed with compliant pin terminals 174, they are se- 
cured together so that second terminal sections 
182 coextend outwardly from card-facing surfaces 
160.162 of flanges 150,154. 

Bus bar assembly 110 is applied to the refer- 
ence surface side of card edge 108 by insertion of 
the plurality of second terminals sections 182 into 
respective through-holes 184 arrayed in two rows 
in each of alternating regions 186,188. Second 
compliant sections 180 are gripped by the wall 
surfaces of through-holes 184, thereby requiring at 



least about five pounds axial pushout force on each 
terminal for extraction. Compliant sections 172,182 
are preferably of the type disclosed in U. S. Patent 
4,186,982 which can stablish such substantial lev- 

5 els of force that assured mechanical and electrical 
connections are made by the terminals to the sub- 
strate without solder or any additional retention 
mechanism. Thus with a plurality for example of 92 
terminals for each bus bar (23 per flange, in rows 

70 of 12 and 11 each), a total of 184 terminals having 
the specified type of compliant section is sufficient 
to establish that an aggregate force of at least 
about 900 pounds would be required to remove 
each of the bus bar assemblies 110,114. While 

75 such excellent retention force is defined by the 
particular compliant pin terminals disclosed, other 
mounting means such as bolts may be used for 
bus bar mounting if other types of terminals were 
to be used. Tooling and apparatus is in commercial 

20 use which can apply the necessary force of less 
than forty pounds per pin terminal, or in other 
words a maximum total of about 7500 pounds to 
apply each bus bar assembly to the daughter card. 
In the embodiment shown, the carrier strips 

25 176 define a selected spacing between the flanges 
and the card surface, and also serve to retain the 
terminals precisely spaced during assembly and to 
act as a stop mechanism to assure all pin terminals 
inserted to a common desired depth. The two-row 

30 array of terminals resists damage to the card edge 
from torque which may inadvertently be applied by 
the bus bar assembly; there is no one row of 
terminals which by itself would act to define a pivot 
point tending to permit rotation of the bus bar 

35 assembly about the row and thereby damage the 
card and the terminals; further the plurality of 
through-holes are now spaced farther apart than 
the same number would be spaced within a com- 
mon row, allowing more card structure between the 

40 holes. Where the spacing of through-holes 184 
cannot be positioned with absolute precision to 
correspond with the positioning of the terminals on 
a carrier strip, the compliant pin terminals may be 
separate from a carrier strip upon insertion. 

45 The plurality of terminals extending from each 
flange to a respective through-hole region of the 
card edge define a plurality of distinct electrical 
connections therebetween dividing the current from 
the bus bar flange to a plurality of hole locations on 

50 the card, thus efficiently distributing the current to 
a substantial plurality of sites without exceeding the 
nominal capacity of individual terminals, and simi- 
larly efficiently gathering the return current. The 
carrier strips common th terminals after their re- 

55 ceipt of the current by the first terminal sections of 
the row of terminals of the source bus bar (or by 
receipt from the second terminal sections of the 
return bus bar), and redistribute it to the second (or 
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first) terminal sections, thus compensating for a 
single less-than-optimum electrical connection at 
one of the first or the second compliant sections of 
one of the terminals of a row. Distribution of Joule 
or resistive heating from the terminal/board inter- 
face is also assisted by the carrier strip conducting 
heat from individual terminals. 

The card can be customized to transmit the 
current received by each through-hole to an em- 
bedded power plane which may intersect all 
through-holes of the region and then conduct the 
current elsewhere on the board to components 
such as representative integrated circuit devices 
192 in Figure 8. The compliant pin terminals and 
the mounting method disclosed accommodates dif- 
ferent board thicknesses of from about 0.085 to 
0.250 inches or more and is also forgiving of manu- 
facturing tolerances in card thickness. Such essen- 
tial independence from board thickness permits 
existing card cage systems having the power dis- 
tribution of the present invention, to be upgraded 
without modification with new card modules having 
the bus bar assembly of the present invention, but 
having daughter cards of different thicknesses than 
the ones they replace. 

The card may also utilize elevated bus bars of 
the type disclosed in U. S, Patent No. 4,869,673 
which will extend from the card edge to the interior 
regions of the card's major surfaces thus essen- 
tially freeing up the major surface for use by signal 
circuits and components only, and simplifying card 
fabrication by eliminating the need for multilayered 
construction for embedding power circuitry within 
the card. Appropriate electrical connections can be 
provided from the through-holes to contact sections 
of the elevated bus bars near the card edge by 
surface or embedded card circuitry; it is also possi- 
ble to utilize compliant pin terminals to interconnect 
the bus bar flanges directly to tabs on the elevated 
bus bars, with other mounting means such as bolts 
provided to affix the bus bar assembly to the card 
edge. 

Bus bars 116,118 can be extruded for example 
of low resistance copper alloy such as Alloy No. 
C110 and then flanges 150,154 formed from an 
Initially continuous flange portion to define reces- 
ses 152,156; blade-shaped contact section 122,124 
can then be formed, then annealed to half hard 
temper and thereafter plated with nickel under- 
plating and then silver plating followed by applica- 
tion of a tarnish resistant coating. It may be desir- 
able to extrude both bus bars from adjacent por- 
tions of the same copper alloy extrusion to best 
assure an id ntical thickness, which may b about 
0.187 inches. Pin-receiving apertures 166 of appro- 
priate diameter such as 0.040 inches can be 
machined Into flanges 150,154; the spacing be- 
tween apertures of a single row may be 0.100 



inches, and the rows may be spaced 0.065 inches 
apart; the through-holes of daughter card 102 
would be identically spaced within each region and 
have identical diameters of 0.040 inches after plat- 
5 ing. 

Compliant pin terminals 174 can be stamped 
from a continuous strip of stock copper alloy such 
as Alloy No. C260 and having generally a rectangu- 
lar cross-section of 0.025 by 0.034 inches, but with 

10 the diagonal across each compliant section 
170,180 of about 0.050 inches to assure the de- 
sired substantial gripping force upon being reduced 
during insertion into flange apertures 166 and 
through-holes 184 respectively from 0.050 to 0.040 

15 Inches. Insulator 120 may be extruded for example 
from a thermoplastic such as nylon and have a 
shape conforming snugly to the outer shape of the 
bus bars affixed together and also include a flange- 
covering section 194 as well as rail 126, with po- 

20 larizing rail flange portions 128 easily extruded. 
Insulator 120 may be inserted over the bus bar 
assembly before mounting to the card edge to 
facilitate handling of the bus bar assembly as a unit 
during card mounting, and then secured. Insulating 

25 layer 158 may be for example 0.005 inch double 
sided tape such as of MYLAR polyester or KAP- 
TON polyimide. 

The components of receptacle contact assem- 
bly 40 (or 42) are shown in Figures 12 and 13. 

30 Each receptacle contact member 44 (or 46) in- 
cludes a body section 62 having a hole 82 thereth- 
rough within which is secured an insulative bushing 
60. A shaft-receiving hole 84 is formed through 
bushing 60 through which extends shaft 64. Clevis 

35 block 66 includes a plurality of salients 86 spaced 
therealong through each of which is a shaft-receiv- 
ing aperture 88, and contact-receiving recesses 90 
are defined between salients 86 and having con- 
trolled widths greater than the width of body sec- 

40 tions 62 of contact members 44. Shaft 66 may be 
retained in the assembly by a pair of locking clips 
inserted on end sections extending from the clevis 
block and having annular recesses therearound; 
clevis block 66 preferably has mounting flanges 92 

45 for being mounted to the card cage framework. 

Each receptacle contact is preferably stamped 
from low resistance stock alloy such as Alloy No. 
CI 51 having a thickness of 0.062 Inches for exam- 
ple, and then formed to have arrays of spring arms 

50 52 in both forward and rearward receptacle sec- 
tions 48,54, each spring arm having an angled free 
end. The contact is then formed so that body 
section 62 is rectangular in cross-section and so 
that the spring arms of each contact section op- 

55 pose each other a precise selected distance apart 
of for example about 0.120 inches at blade-engag- 
ing arcuate constrictions at the bases of now-di- 
verging opposed angled free ends together now 
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acting as a lead-in and defining a capture region 
for receipt of a slightly nnisaligned blade front end 
during nnating. Since the fornning of body section 
62 involves abutting th free ends of the blank 
along a seam, the free ends must be locked to- 
gether by a locking system such as the dovetail 
arrangement 78 wherein a tab is locked into an 
undercut groove similar to that disclosed in U. S. 
Patent No. 4,932,906; the locking system assures 
that all opposed spring arms sustain equivalent and 
appropriate contact normal force upon deflection 
during mating with a corresponding blade. The 
entire contact member may be plated with nickel 
underplating and silver plating as desired for termi- 
nals conducting substantial current levels. Recepta- 
cle contact sections 48 and 54 are preferred to be 
similar to that disclosed in U. S. Patent No. 
4,845,589. Clevis block 66 may be molded for 
example of thermoplastic such as acetal resin, and 
shaft 64 may be a steel rod; insulative bushings 60 
may be molded of thermoplastic such as nylon. 

Receptacle contact assembly 42 is shown fully 
assembled in Figure 13, in association with power 
bus assembly 38. Power bus assembly 38 includes 
source bus member 68 and return bus member 58 
having insulation 70 therebetween. Contact mem- 
bers 72,76 may be formed from low resistance 
copper alloy like Alloy No. C110 about 0.187 
inches thick, annealed to half hard temper if de- 
sired, and nickel underplated and silver plated and 
followed by application of a tarnish resistant coat- 
ing. Contact members 72,76 are mounted to re- 
spective ones of bus members 58,68 so that blade- 
shaped contact sections 56,74 respectively alter- 
nate with each other opposed from respective rear- 
ward receptacle contact sections 54 of receptacle 
contact members 44,46 of assembly 42. Power bus 
members 58,68 may be extrusions of copper alloy 
such as Alloy C110 with flange-receiving recesses 
and mounting apertures formed thereinto in order 
to be secured such as by conventional hardware to 
an insulative support 94 such as of thermoplastic 
acetal or glass-filled polyester resin in order to be 
mounted to the framework of the card cage. Insula- 
tion 70 may be 0.03 inch thick glass-filled epoxy. 
Receptacle contact assembly 42 is also mounted 
to the card cage framework forward ly of the asso- 
ciated power bus assembly, with rearward contact 
sections 54 mated with appropriate associated 
ones of blade-shaped contact sections 56,74 under 
substantial contact normal force such as about four 
pounds per spring arm. 

The incremental aligning capabilities of the 
mating of th bus bar assembli s 110,114 of card 
module 100 with the separable interface defined by 
r ceptaci contact assemblies 40,42 and also the 
critical after-mating adjustability thereof, will now 
be described with reference to Figures 14 to 17, 



and with reference to Figures 4 to 6. Figures 14 to 
17 illustrate diagrammatically in plan view an upper 
bus bar assembly 110 of card module 100 ap- 
proaching an upper contact assembly 40 mated 

5 with upper power bus assembly 36 of card cage 
10, with a backplane connector 16 opposed from a 
corresponding card cage connector 106 on rear 
edge 104 of card 102 of card module 100; one of 
the several alignment posts 80 of backplane con- 

10 nector 16 is opposed from a corresponding post- 
receiving aperture 196 in card edge connector 106. 

In Figure 14 a lower guide member 24 of cage 
framework 12 is visible forwardly of backplane 14 
and has a guide channel 20 approximately aligned 

75 with backplane connector 16 and alignment post 80 
thereof. First blade-shaped contact section 122 of 
return bus bar 116 is opposing and is approxi- 
mately aligned with a corresponding receptacle 
contact member 44, while second blade-shaped 

20 contact section 124 of source bus bar 118 is op- 
posing and is approximately aligned with a cor- 
responding receptacle contact member 46; the for- 
ward receptacle contact sections 48,50 thereof ex- 
tend forward of backplane 14 above an upper edge 

25 thereof. 

Receptacle contact members 44,46 are moun- 
ted to clevis block 66 on shaft 64 thereof. Reces- 
ses 90 between salients 86 of clevis block 66 are 
slightly larger than the width of body sections 62 of 

30 members 44,46 permitting limited side-to-side 
movement and angular movement therebetween. 
Insulative bushings 60 through body sections 62 
(Figure 12) have shaft-receiving holes 84 with in- 
side diameters slightly larger than the outer diam- 

35 eter of shaft 64, thereby permitting limited angular 
or skewing movement of each receptacle contact 
member as well as rotational movement about the 
shaft, all generally pivotable about the gripping 
engagement of rearward receptacle contact sec- 

40 tions 54 onto blade-shaped contact sections 56,74 
of power bus contact members 72,76. Thus recep- 
tacle contact assembly can be said to define a 
floating separable power interface while still firmly 
mechanically and electrically connected to contact 

45 members of the power bus assembly of the card 
cage, with forward receptacle contact sections pos- 
sessing limited movement capability in any direc- 
tion in a plane parallel to the backplane. 

In Figure 15 the front end of first blade-shaped 

50 contact section 122 has entered the lead-in of 
receptacle contact section 48 and has deflected 
apart the opposing spring arms 52 thereof, over- 
coming a peak insertion resistance of about eight 
pounds, while easily incrementally adjusting th 

55 position of the forward end of receptacle contact 
section 48 if necessary. Second blade-shaped con- 
tact section 124 is approaching receptaci contact 
section 50; card edge connector 106 is approach- 
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ing backplane connector 1 6. 

In Figure 16 the front end of second blade- 
shaped contact section 124 has entered the lead-in 
of receptaci contact section 50 and has deflected 
apart the opposing spring arms 52 thereof, over- 
coming a peak insertion resistance of about eight 
pounds while easily Incrementally adjusting the po- 
sition of the forward end of receptacle contact 
section 50 if necessary, simultaneous with first 
blade-shaped contact section 122 being urged far- 
ther into receptacle contact section 48 against a 
friction resistance of about four pounds. Card edge 
connector 106 has been moved adjacent backplane 
connector 16, with the leading end 96 of alignment 
post 80 about to enter post-receiving aperture 196 
at the entrance 198 defined by a chamfered lead- 
in. 

In Figure 17 leading end 96 of alignment post 
80 has engaged the lead-in surfaces of aperture 
entrance 1 98 and has urged the card edge connec- 
tor incrementally at least laterally (and commonly 
vertically as well), necessarily also urging the entire 
rear edge 104 of card module 100 simultaneously, 
as well as the bus bar assemblies 110,114. During 
the incremental adjustment movement, the blade- 
shaped contact sections 122,124 of both bus bar 
assemblies also must necessarily move; the float- 
ing separable interface defined by receptacle con- 
tact assemblies 40,42 are adapted to permit such 
movement of already-mated blades and recepta- 
cles with acceptably low mechanical resistance 
over and above simple inertia. 

Therefore, incremental adjustment of the rear 
card edge 1 04 in the horizontal direction is accom- 
plished without having to overcome the stiff spring 
arms of one side of each of the four receptacle 
contact sections 48,50 mated with the four blade- 
shaped bus contact sections 122,124. The aggre- 
gate mechanical resistance by the arrays of spring 
arms of the four receptacle contacts would have 
been up to about four pounds per mil for horizontal 
movement. With the present invention this stiffness 
(plus friction from blade/finger wiping during in- 
cremental pivoting) is reduced to about 0.01 
pounds per mil. For example, where horizontal ad- 
justment movement might require a horizontal 
translation of twenty mils, the total mechanical re- 
sistance would have been eighty pounds, whereas 
such horizontal translation in the present embodi- 
ment of the present invention would encounter a 
total mechanical resistance of about 0.20 pounds, 
plus a certain additional resistance due to friction 
as portions of the insulative bushings may bear 
somewhat against portions of th smaller-diameter 
shaft in the clevis block. 

Adjustment movement is accomplished in the 
vertical direction without having to overcome the 
full friction resistance of the spring arms gripping 
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the blades in order to move the blades relativ to 
the spring arms. The aggregate friction resistanc 
would have been up to about sixteen pounds for 
vertical movement; with the present embodiment of 

5 the present invention this aggregate friction resis- 
tance Is reduced to about three pounds. Overcom- 
ing the deflection resistance of the spring arms and 
the friction resistance of the spring arms with re- 
spect to the blades would otherwise be necessi- 

10 tated were the receptacle contact members to be 
fixed mounted, and would have prohibitively 
stressed the precision alignment mechanism of the 
backplane and card edge connectors. 

The power distribution system of the present 

75 invention permits powering of a daughter card 
module as a result of card insertion, where the 
power is brought to the side edges rather than the 
rear edge, thus freeing up all rear edge locations 
for signal connections with the backplane. Higher 

20 levels of power can be transmitted to the card than 
with commercially available systems. The system 
of the present invention distributes 75 amperes 
along one edge of the daughter card through 92 
equi-current compliant pins with less than about 1 0 

25 millivolts total voltage drop from the system bus to 
the most blade-remote daughter card site adjacent 
to the card edge bus. Return current is collected 
by the proximate bus with similar performance. 
Identical capability is provided by the card edge 

30 bus system affixed to the opposite edge of the 
daughter card. Where only one bus bar assembly 
is desired, an electrically inert or dummy rail mem- 
ber is applied to the opposite side edge in lieu of a 
bus bar assembly thereat. 

35 The bus bar assembly of the present invention 
provides a pair of somewhat thin bus members 
opposing each other along facing major surfaces 
separated by a thin layer of insulation and provid- 
ing a low impedance advantage along the daughter 

40 card edge. The thin nature of the bus members in 
the direction of the card array presents a relatively 
low profile module which permits forced air flow 
between adjacent cards from above and below the 
array. While the bus bars could be mounted to the 

45 card edge by conventional means such as bolts, 
the array of compliant pin terminals disclosed pro- 
vide excellent mechanical mounting as well as ex- 
cellent electrical connections at a substantial plural- 
ity of separate but closely spaced sites. 

50 In the present invention, the bus assembly with 

its plurality of compliant pin terminals is assuredly 
but easily mounted to a card edge, and thus to real 
estate of the daughter card previously electrically 
unused. By compliant pin terminals entering th 

55 daughter card from a common sid (the reference 
surface), the bus bars and the bus bar module are 
therefore essentially independent of substantial 
variations In card thickness. Since the card edge 
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connectors along the rear edge are also mounted 
with respect to the sanne reference surface, and the 
rail of the Insulator Is positioned with respect to the 
referenc surface, consequently the card cage 
adapted for the power distribution systenn of the 
present invention is also essentially independent of 
such card thickness variations, and can be stan- 
dardized. 

The sequence of power first, signal last is 
achieved without interfering with precision alignabil- 
Ity of the signal connectors on the rear edge with 
the backplane connectors while the card is under 
power, and the return power circuit engages before 
the source power circuit. Precision alignability is 
attained by reason of float nnounted power contacts 
of the card cage bussing system at each card 
location. The present invention results in only mini- 
mal voltage drop from the card cage bussing sys- 
tem to the card's power circuitry. 

Claims 

1. A system for distributing electrical power to 
daughter cards (102) of a card cage (10), the 
card cage having a framework (12), a back- 
plane (14), and a card-receiving region for- 
wardly of the backplane (14), and means for 
bussing power to card locations in the card 
cage (10), and each daughter card (102) hav- 
ing power contact means matable with power 
contact means of said card cage connected to 
said bussing means upon full insertion of the 
daughter card into the card cage along guide 
means (22,24) at a card location, characterised 
in that: 

said power contact means (122,124) of 
said daughter card (102) are defined at inner 
ends of bus members (116.118) mounted to at 
least an upper or lower edge (108,112) of the 
daughter card (102) and near inner edge (104); 

said bus members (116,118) are electri- 
cally connected to a plurality of electrical cir- 
cuits of said daughter card (102); 

said contact means (44.46) of said bussing 
means (36,38) are mounted in alignment with 
and are matable with said power contact 
means (122,124) of a corresponding said 
daughter card (102) upon card Insertion; and 

said contact means (44,46) of said bussing 
means (36,38) are mounted in said card cage 
(10) in a manner permitting incremental posi- 
tional self-adjustment at least upon initial en- 
gagement by a respective said bus member 
contact means (122,124). 

2, A system as set forth in claim 1 further charac- 
terised in that each said bus member 
(116,118) includes at least one flange section 



(150,154) adapted to extend a selected dis- 
tance inward along a major surface of a said 
card (102) from a said one of said upper and 
lower edges (108,112) ther of to xtend over 

5 power circuit means of said card (102), said 

card includes an array of through-holes (184) 
intersecting said power circuit means, and 
each of said flange sections (150,154) of each 
said bus member (116,118) includes a cor- 

10 responding array of pin terminals (174) extend- 

ing normally therefrom toward said array of 
through-holes (184), whereby said pin termi- 
nals (174) are received into respective said 
through-holes (184) to establish a plurality of 

75 electrical connections with said card power cir- 

cuit means upon mounting of said bus mem- 
bers (116,118) to said card (102). 

3. A system as set forth in claim 1 further charac- 
20 terlsed in that a pair of source and return bus 

members (116,118) are secured together as an 
assembly (110,114) prior to mounting to said 
card (102) and are insulated from each other. 

25 4. A system as set forth In claim 3 further charac- 
terised In that each said bus member 
(116,118) includes a plurality of flange sections 
(150,154) of selected length alternating with 
flange-receiving recesses (152,156) of lengths 

30 just larger than said selected length, and said 
flange sections (150,154) of one said bus 
member (116,118) are offset with said flange 
sections (154,150) of the other said bus mem- 
ber (118,116) to correspond with said flange- 

35 receiving recesses (152,156) of said one bus 
member (116,118), whereby said bus mem- 
bers are securable together with said respec- 
tive flange sections becoming interspaced be- 
tween said flange sections of each other and 

40 nonengaging therewith. 

5. A system as set forth in any of claims 3 or 4 
further characterised in that said bus member 
assembly (110,114) includes an insulatlve cov- 

45 ering (120) over portions extending away from 

said daughter card (102) in a manner exposing 
said contact members (122,124) for mating 
with said contact means (44,46) of said bus- 
sing means (36,38). 

50 

6. A system as set forth in claim 5 further charac- 
terised in that said insulatlve covering (120) 
includes a rail (126) corresponding with a com- 
plementary guide channel (18,20) of a guide 

55 means (22,24) of said card cage (10). 

7. A system as set forth in any of claims 1 to 6 
further characterised in that said contact mem- 
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bers (122,124) of said of said bus members 
(116,118) are blade-shaped, said correspond- 
ing contact means (44,46) include receptacle 
contact sections (48,50) facing outwardly and 
having lead-in forward ends adapted to receive 5 
thereinto and thus mate with said blade- 
shaped contact sections (122,124), and said 
blade-shaped contact section (122) of each 
return one (116) of said bus members extends 
farther inwardly than said blade-shaped contact io 
section (124) of each source one (118) of said 
bus members to mate first and unmate last. 

8. A system as set forth in any of claims 1 to 7 
further characterised in that each said contact 75 
means (44,46) of said bussing means (36,38) 

is secured to said card cage framework (12) 
and connected to said card cage bussing 
means (36,38) in a manner permitting incre- 
mental adjustment movement thereof in a di- 20 
rection transverse to the card insertion direc- 
tion at least after mating with a respective said 
contact section (122,124) of a said bus mem- 
ber (116,118), permitting positional adjustment 
of said inner card edge (104) with respect to 25 
connectors (16) of said backplane (14) just 
prior to mating of said inner edge connectors 
(106) with said backplane connectors (16). 

9. A system as set forth in claim 8 further charac- 30 
terised in that said contact means (44,46) of 

said bussing means (36,38) are receptacle 
members mounted to a clevis block (66) of 
said framework (12) and each includes a re- 
ceptacle contact section (48,50) facing forward- 35 
ly and adapted to receive thereinto a respec- 
tive blade-shaped contact section (122.124) of 
a card bus member (116,118) defined by an 
array of paired opposed spring arms (52) ex- 
tending forward ly from a body section (62) 40 
pivotably and somewhat loosely mounted 
along a shaft (64) of said clevis block (66) in a 
manner permitting incremental movement dur- 
ing and after mating with a corresponding said 
blade-shaped contact section (122,124). 45 

10. A system as set forth in claim 9 further charac- 
terised In that said receptacle members 
(44,46) are mounted at locations vertically off- 
set from backplane connectors (16) matable 50 
with connectors (106) mounted along said in- 
ner edges (104) of said daughter cards (102), 

and said blade-shaped contact members 
(122,124) are corr spondingly vertically offset 
from said card dge connectors (106). 55 
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